Abstract
Introduction
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The environmental steering principle has been applied to tropical cyclone track The potential vorticity tendency (PVT) paradigm for tropical cyclone motion was 71 proposed by Wu and Wang (2000) , in which a tropical cyclone tends to move to the 72 region of the PVT maximum. In other words, tropical cyclone motion is completely 
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As we know, the coarse resolution of the numerical experiment in Wu and Wang 
The output of the numerical experiment
107
The numerical experiment conducted with the WRF model (version 2.2) in this 108 study contains a coarsest domain centered at 30.0°N, 132.5°E and four two-way 109 interactive domains. In order to better simulate the tropical cyclone rainbands and 110 eyewall structure, the horizontal resolutions are 27, 9, 3, 1, 1/3 km, respectively. The 111 three innermost domains move with the tropical cyclone (Fig. 1) . The model consists (Fig. 3a) , the vertical wind shear is more than 10 m s -1 .
148
The eyewall is open to the southwest and strong eyewall convection occurs mainly on 
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Where subscripts m and f indicate, respectively, the moving and fixed reference frames we retain it in this study. The term can be calculated with the two-hour change of the 183 wavenumber one component in the frame that moves with the tropical cyclone center.
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The PVT generated in the fixed reference frame can be calculated with the PVT 185 equation in p-coordinates as 
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In this study, the contribution of the friction (FR) term is calculated as the residual of (Fig. 7c) , the figure exhibits considerable fluctuations, suggesting that 251 the contributions of the DH and VA terms tend to cancel each other (Figs. 7a and 7b ).
252
Here we discuss the contribution of each term in the PVT equation to understand the 253 dominant role of the steering in tropical cyclone motion. 
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In fact, the contributions of the HA1 and HA2 terms are highly anticorrelated. The 276 correlations for the zonal and meridional components are -0.82 and -0.80, respectively.
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The negative correlations suggest the cancellation between the contributions of the 278 HA1 and HA2 terms. As a result, the combined effect of the HA1 and HA2 terms can 
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The cancellation between the contributions of the HA1 and HA2 terms arises in the entrance (exit) region of the 700-hPa winds. Bender (1997) found that vorticity 315 stretching and compression is closely associated with the vorticity advection due to 316 the relative flow (difference between the wavenumber-one flow and the TC motion).
317
The vorticity stretching leads to upward vertical motion and convective heating in the 318 entrance region (Fig. 10) . Thus the contribution of the HA term is negatively 
Trochoidal motion
332
As shown in Fig. 5 , the tropical cyclone motion exhibits considerable fluctuations.
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In an instant, the steering can significantly deviate from the tropical cyclone motion. (Fig. 14a) , Figure 14b suggests that the VA and DH tend to reduce the 385 magnitude of the fluctuations. 
